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P PHASE I BOOK EXPLOITATION " sov/6u3s

. Petrov, Georgiy L'vovich, Viktor Nikolayevich Zemzin, and Fedor
j . Grigor'yevich Gonserovsiciy

AR T B RO R G PR BT RES SLFTEY
5 o N

; Sverka zharoprochnykh nerzhaveyushchikh staley (Welding of Heat-
; Resistant Stainless Steels) Moscow, Mashgiz, 1963, 247 p.
i Errata slip inserted. 5500 copies printed,

Reviewer: I, 4, Zaks, Engineer; Ed.: B, I. Bruk, Candidate of

: Technical Sciences; Ed. of Publishing House: G. N, Kurepina;

| Tech. Ed.: A, A, Bardina; Managing Ed, for Literature on .
i Machine-Building Technology, Leningrad Department, Mashgiz:

Ye, P, Naumov, Engineer.

! PURPOSE: This book 18 intended for engineering personnel of plants,

i design bureaus, and sclentific research establishments concerned

: vith hemnuwacture and design of welded structures made from heat-
resistant steels and alloys. .

Card 1/%

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001240420016-1



e

- S pn NI .~ o <
BRSSP U SR S S S S NN S

"APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001240420016-1

5 . L o T Ve, Ea
PG | AP B SR T S S S ML . =l

Welding of Heat (Cout.) : o SOV /6435
. 4 o
COVERAGE: The book reviews problems connected with welding of
high-alloy heat-resistant chromium and chromium-nickel steels
and some heat-resistant nickel alloys, and problems of weld-
ing these materials to low-alloy steels used in structures
which operate at high temperatures, The introduction and
chapters I, III, and IV were written by G. L. Petrov, chap-
ters II and V by V. N, Zemzin and chapter VI by F. G.
Gonserovskily. No personalities are mentioned. Most of the
192 references are Soviet,

TABLE OF CONTENTS

Introhuction

Ch, I. Heat-Resistant Steels and Alloys Used in Welded
Structures
1, Complex of properties determining heat resistance
2. Methods for determining heat resistance

Card 2/
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|1 309165 m(ﬁ/zwr'(n)/zme)/mm(k)mm e penifoest (e ot
“RCCESS (AN NR 1%384&9 312563/631000122910013’10082 oo

ed!st but:ton af‘ gases !n the w&d a&jccent: zonegfdurtng u};ﬂ_ug_of ;v:
.J:ﬂ:ml.m&ov - . LRI b SO

7 !tanlum ﬁ!!qy. wew!ngs, !:Etmtum &ttay wetdtng, gas dls- IF
rtbut:ton cctd ﬁsscre. dtssa!ved hvdrogen. dissoiud _g_xggm;m _ ';
3 “The: authors note that Q_Ld_ﬁ{m are detected in the waw adjacent .
“zones o ‘@ number of titanfum sifoys. Considerfng the effect of hydrogertfand oxy~
‘gen: on the farmatfon of fissures [n welded Joints, hypotheses have:been advanced | i
: f’fcct»that the flssures observed [n the wald adfacent zones may be the re-| . -
ncreases -in the concentratfon af hydrogen and oxygen (n connectlon | )
tefbutfon In the welded Jofnt as the temperature changes due to .| .~
en sq!u&[llty of these elements (n the different phoses.  (n the mtd— 1
7 ing:af ‘tltanfust.alloys, such a redistributfon ‘ts" posst&le due to the coexistence . .. |
£ the salld and Tlquid phases fn the fusfon zone and’ the Tl and Ty phases dur-
sfoimie rtithe salid state.. The present article s_concemee’ uw an
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.The character ‘of the diffusion redistribution on the
aused by ‘the dffferent solubltlity of any efement [n these phases:
 Characteristic fsathecmat curves for the phase transformation fn
“tltanlum are derfved; _Cooting rates are calculated and the redis<

ogen and oxygeri ‘on’ the boundary of ‘max(mm width of the trans-

on zone [s computed. On the basls of a theoretical analysis and expeci= [
terminatfon of hardness by scratching, it ts establfished that no focal IR BT
“bn oxygen- distetbution,. causer by [ts different solublfity fn Tiy and ul ST

e of the thermat effect. df'f;h@weided,jc)lqt:_{o'F'é!ngfle-(ih'asg tltanfug -~
sarved. The: hypothesfs. of. the possible effect of suck an oxygert - - of o
o the fdmtfoﬁ;of%d@;djff\S_S!tFQS §s-therefore not confirmed. The | & .
-untfarmity In the hydrogen distcibutfon due to (ts different sofublifey |
and Tig at the moment of ‘contact of these phases over the thermal welding |
tso: found to be negilgible. -An ie:iper_tm;eqt&,f;{veriﬂcqtlon of the flnal | - =
' & hydrogen by dlrect determination requlces the develapmant of | -
nalysts with the sample taken -from & matal sectlon o targer - |-
taly 0.5 mm [ri length, The authors alsa conclude that the non -
. the fhydrogen distribution as the result of fts redistribution (n e RS
netdl of the | eat affected zone:fs small, . At the moment of the.pre< | .
of  the hydrides below 300C, it {5 alm Uniformly dlstributed, parci |-
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iarly undet Vsof ding - & the process ca
'dty?prmto;an tneruu:? tmdemv of the watal of thts-_zom tmrd the formae
tion of cold flssiives in the Orlg. art, hast 5 figures, '
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. G.L.,Shehipkov, M.D., Lebedev, AL, Yayiov, A, s

@ problems of v}éki—iﬁgtitaﬁiﬁﬁ;xaﬁd titantum alloys < .

ov ye 2

o Metdll ] ¢ L , OgT
chaiye, Moscow, Tzd-vo Nauks, 1864, 213-282

ﬁtanium.tltanium alloy, ﬁtaniumauoyweldmg. titanfum welding, argom -

.

" ‘The weld seams of titanfum and H¢tanfum alloys must pass very rigd
&, both in relation to the wald metal and accuracy. The Kafedra svarochnogo - e
pr fatva Lenip gko iicheskogo instituta fm. M.L Kalinina (Welding =
Department of ‘the Leningrad Polytechnical Institute) has therefore. fnvestigated the sources:’
.of oxygen and hydrogen gaturation of the titanium seams, and the possibility of redistri-
bution of these gases at the boundaries of thex{and erystals during welding snd of re-

aidual deformations during argon arc welding of titanturn elfoys. The sources of oxygen
d hydrogen re watar vapor and/or the admixture of the fnert gasas used during welding. *
It ;#.as found that protection by argon does not prevent titanium oxidation at all the OB
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femperatures le during fusion welding, even when there'1s no air present. During - o
- argon ara welding, the molstire in tha argon may ba the source of hydrogen penetration. -
' tanfum shavings. 'On the basis of tests, it 18

This moisture can be eliminated by using titan : On ¢
oted that the initial hydrogen concentration in the filling wire greatly affects the hydrogen
concentration fn the welded metal. On the basis of B, A, Movchan:s equation and cal- =
- culations according to N. N. Rikalin and G. L. Petrov, it is found that the maximum -
difference in ‘oxygen and hydrogen concentration at the phase houndary is very fcw. The
ddistrioution of oxygen and hydrogen mdy be only local. Coarse methods of testing. -
the hage metal; heated metal and weld geam did not show any fncrease in hardness. S
Theoretical calculations performed according to:N.O. Okerblom gave results lower than . . =
dge obtained ‘{6 explain “the high value of the ratic betweer. -
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; ‘ensures thé heat weld seams without requiring redistribution of oxygen .
i ,,welding ﬂm ZB;dd. ‘Resfdual deformatfon during the argon arc welding of titanfjum
. 'aﬂoys 18 deternimed by the specific lnear energy of welding, ‘and by the thermal, physfcal -
¢ and mechanfcal properties of the welded alloy. . _'I.‘he ‘proposed method of calculation permits o
. onete find the residual deformation during argon arc welding of titanium alloya with i
: ’ Orfg. _ar(:. has 6 figures. 73 tables anci 7 equations.

;. hn zvodstva Leningradskogo politekhnicheskogo o
: mmu(ﬁelmpggmeng Len;ggjrad Patytechnicax Insti(nte) /o

} sucr.~ oo R sus coma- Mm‘ .
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9758 mcs‘»z/mm/supm/r/mce;;mcx)/mm/mccx pe-t L
cczssrou NR. APt.owolo JD/K“ 3/0135/641000/010/0001/0006 23 4

L. (Doctor of technical aciencaa), H:l_lliong k. f i
;(can _,da.te or tachnical sciences). © - .. -

‘TITLE: 'L'hev‘: procaases of en fsbri.bntion m weld, ‘oints of mi.ld:}
i : ‘andrlow-alloy atea a : o .

SOURGE:‘”: Svmc!moye proizvodsﬁvo. e m, 1962;, 1.-6 _ e
toel, v st 'el} weld jolnt; hydrogen distribu-

_ﬁtion, permeabilit.y, weld atfecte zone ;. auatenitic stmcture. paar-
f-‘rit;ic ferritic structure ERRERERt DR IR ; , RRIRE:

,ABS'PRAGT. Ths' anthora develaped a mechod of . bringiuffabout a quanti-"*-ik, E -

. “tative distribution of hydrogen in weld joints at d B
" ‘cooling periods as well as its complete removal from the weld joints L

- of mild and low-alloy steels having a different ‘hardenability. Tha :

.o method: is ‘applicable when the. hydrogen permeability is:identical

' -all weld-affected zones where hydro%en :diffusaion: occurs :such:as m

.7, steels that do not harden during welding and ‘in specimens with an
T ;electrqde £or the produceion of low-carbon non—hardening walda. The o

Q130

ferent: post-:
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erof tCh preeess_ofﬁhydregsn 'stributicn.wasf
ent: of the - yﬁe ‘of the ferritic-pearlitic elec-
of .the ‘amount of ydrogen that passes into the joint

ith very. high hydrogen concentration, welds'
tic electrodes may pass -on a part of the. ‘disso. ved L
‘the ‘weld-affected zones.: With hydrogen contents under - i-
/100 ‘g,- the hydrogen does not pass into the weld-affacted |-
vinitial distribution of hydrogenis attributed to the sub- " 1.

v gtg "solubility of hydrogen in ‘the weld-affected zone above the . = -
- Ky point and after austenitic decomposition takes place. the hydrogen;_?flf
g - diffusion during the short ' cooling peried is comparatively low.. : In IR
. .- single-pass welding combined with intensified cooling, the character ..
- of the initial hydrogen distribution is independenﬂ of the type of ' .. -
© - the parent ‘or filler metal. However, the structure in'the different . ' '~ |
'1fvwe1d-af£ecﬁad sections influences the: character of the distribution =
/. ‘processes..’ A martempered structure acts as & barrier inhibiting the
" penetration of hydrogen. ' Lowering tempsratiures to 78 C inhibits = '
“the. didblacemenb of hydrogen by about 56 times as compared to: room.f:;;fgﬁ
't ,(uheu austenitic welda do not displace hydrogan at all
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Leévrades. causes the displacement of hydrogen
““In ferritic-pearlitic welds the hydrogen - -

‘The @
R "ﬁ}gﬁ:conqdnt“_ ions. ~In ferritic-peariit: B n
: qnc_enbtatiinfinjphq- weld-affected zone is $nitfally heightened at .-~
oom . temperatiui'e ‘and_decline sets in within 2 to 3 hours,. enhancing
hegj'._cqndenpy“toﬁ‘ards'cold;fZcrackingjn;earach‘equsyion-,.aurrace.- Im
" 'austenitic welds ‘the hydrogen conicantration in: the weld-affected -
S zqne:neari;hej-‘fu_s_ion,c_urface: {8 lowered with time leading o & '
gradua;l.s_ingaeaa‘e,giu the rasistance to erack formation. O rig. « -
a : T S T S e i

b h

13 -
e
[ o -
B

1

figures and & tables. : & .
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PETRUV, G.Ll., dox-os tebnuenaur, MUIIION, A, KiBueiealnorulK

Hydrogen die ribution pre s£6=8 in we.dea ‘cinwe 2f car onomne 0

- . h) . ]
al.oy atesls, Svar.jroiiv. fc.. t.-h D Y.,

40

1, 'en:ngradskiy p-.iteknnt heskly insiilul lm, Mol helirina.
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AT ELP(e ) BuT (m) (Eisphw) fEuatd MEGP(v) [T /ESD(t ) Evp (k) 112(c).
ATT 'férml'/\'p' 6004134 2 N) SOURCE CODE: un/0125/66/000/001/0001/000{/ }
¢,

|
ORG: none Z? :
\4}

AUTHOR Prozorovskiy, Ye. V.; Petrov, G. L,

TITLE: Problems of the arc welding of boron-treated austenitic chromium-nickel
. alloys ’ -

SOURCE:; Avtomaticheakaya svarka, no. 1, 1966, 1-5

TOPIC TAGS: arc welding, boron, austenite steel, chromium bage alloy, nickel base :
alloy, crack propagation, oxidattion I
|

|

ABSTRACT: Argon arc welding, automatic submerged arc welding and manual welding of

ous proportions of B (0.005-2.0%) was carried out to determine ,
the effect of B on the 8tructure of the metal of Cr-N{ welded joints. The probabllltyi
of the oxidation of various elements {g determined by th d oxygen
and, in this connection, submerged arc welding based on the use of the flux 48-OF‘61
(varying content of Si0 ), with wire electrodes containing various concentzrations of ,
B and Ti, &atablighed tinat the "ffinity of B roward Oxygen {s greater than that of 51, o
smaller than that of~A}fh' i (Fig. 1). During welding with |-
electrodes coated with a relatively oxidation-resistant layer of calcfun fluoride :
which 1a usunlly employed tn the welding of Cr-nt austenitic 8tcels, the burnout

[

card 173 o UDC:  621.791.8:669.140

016-1"
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mMO
200 t°c

* pPig. 1. Dissociation pressure of free oxides as a function of tempe-
rature.

“ Card 2/3 -
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|
(oxidation) of B in the electrode rod is ~0.7%. Thus, B 18 an extremely active ele- [
: ment with respect to oxygen, and even small amounts of oxidizing agents (e.g. oxides |
of elements with smaller affinity toward oxygen) may lead to considerable losses of B
during welding. The burnout of B from metal may be reduced in twe ways: by using more
energetic deoxidizing agents than B (e.g. Al) or by treating the slag with boron
oxides. Treatment with B of Cr-Ni steels in the austenitic class as well as of welded
joints of an analogous composition leads to the appearance of Cr-rich borides in the
structure, This contributes to a change in the ratio between the ferrite- and auste-
nite-forming elements in the soltd solution. Accordingly the authors propose formulas
for taking into account the corresponding changes {n the composition and volume of
the solid solution and in the ecqufvalent values of Cxr and Ni. When the metal of pure-
ly austenitic welded joints contgézs minute amounts of B (0.01-0.35% B), it is ex-
tremely prone to form hot cracks.'On the other hand, L{f it contains 0.35-1.5% B, it
is sufficiently resistant to hot cracking. Orig. art. has: 4 figures, 3 formulas,
2 tables.

SUB CODE: 11, 13, 20/ SUBM DATE: 08Jul65/ ORIG REF: Ol1/ OTH REF: 002

|_Card 3/3 Ad

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001240420016-1"



"APPROVED FOR RELEASE 07/19/2001 CIA-RDP86 00513R001240420016 1

" ACC NRi APGOBSSOIA“—(AS SOURCE CODE: UR/0135/66/009/011/0013/0015

AUTHNR: Borovushkin, I, V. (Engineer); Petrov, G. L, /Doctor of tech=
nical sciences)

ORG: Leningrad Polytechnic Institute im. M, I. Kalinir (Leningradekliy
politekhnicheskiy institut)

TITLE: Effect of hydrogen on crack formation {n the w ld-adjacent zune
,in hardenable steels

SOURCE: Svarochnoye proizvodstvo, no. ll, 1966, 13-15

TOPIC TAGS: hardenable steel, steel, wol1in, -le-trode, we.: evailuitiun,
material fracturae, hydrogen, weld defect / L1KnNLMDA steel

ABSTRACT: Specimens of 11KhN&4MDA nardenable steel wer: welded with
ferritic or austenitic electrodes containing various ar runts of hydro~
gen. To obtain different hydrogen conftents, the elect odes were cut=-
gassed at different temperatures., Ferritic EJO-type ¢ ‘:ctrodes were
‘held for 5 hr at 100, 300 or 490C, which produced a L -ogen content in
the weld of 8, 4 and 0.5 cm3/100 g, respectively, Aus 2nitic
'Kh1l6N25M6F2-type electrodes were held for 5 hr at temp atures of 350 or
100C or left in the as-delivered condition, producing hydrogen conteat

. Cord__1/2 _upC: 621,791.052,019:669,788:669,. -194
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of 6, 12 and 20 cm?/100 g, respectively. Statis bend ‘gt nnnwed T.oal
{n welds made with ferritic electrodes, fractures occu ed about 7.5 ua
from the weld and that an increase of hydrogen conten’” roa J7.5—1.7 to
8—9 cm3/100 g decreased the breakdown load by 50%, F ictures of the
austenitic welds occurred in the weld zone, and a redu« tion of hydrogen
content from 20 to 6 cm3/100 g incrcased the breakdown toad by about
1507. Austenitic welds were found to be less sensitiv to hydrogen em=
brittlement,. For example, specimens welded with ferri ic electrodes
‘containing 8 cn3/100 g hydrogen, and specimens welded th austenitic
‘electrodes containing 20 cm3/100 g hydrogen, broke und the same load
"of 1200 kg after 10 or 25 min, respectively. Orig. ar has: J figures
'and 1 table.

'suB CODE: 11, 13/ SUBM DATE: none/ ORIG REF: (76/
'OTH REF: 006
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PETROV, G.L.; JGNATCY 7V ¢,

Autcradiographic inveastigat:cn of the distribtutisn ¢? niobium
in the weld-affected zone of Kh1BN.OB steel, Avtom. svar. 18
no.4:15-19 Ap 165, (MIRA 18:5)

1., Leningradskiy politekhnichessty ins‘itu* imeni Kalinina,
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PITIZ 'th tnflvenze of the !.tnecr energy consunptf.om on. the structure cné -
‘thardoess o th matE Jf.n thq veld gore duttug the vetd!.ng o{“lpﬁa-tttmﬂm dl‘.oy
. : —— ——————

ekhuf.chukiy tncf:f.cuc. ‘rtudy, no. 245, 1965. Svaroe nm

: eld wtd :one' sf:tuctute, apecf.fﬂc enetgy eEEect, 4'
'linen.' energy cousmpt on. citmtm ancy weldf.ng. Alphc. (:tcanium

unds é technical Ti md some of: M:a d-altoyu uay exh!bi.!:

cpex:ef.es o the ‘weld zone as a result of -gtructural transi-

8 n-earliet paper teported on the: f.nfluence of linear energy consumptfon ;?
:{ng weldfng.of techifcal titanfum 2 and 4,5 nee thick (S, M. Gurévich, . = - "

T&Vtm&.c{mak&f& svatka, Kiev, 1936, p v358-21). ‘The present favestigatfon aimed .

at esta&lia&tug the relgtion between ‘thé hardness and the. characteristice of ‘
thega ‘structural’ t:tansf.ci.m within the weld zone dutf.ng argon arc aund automat:i‘.c

ueldf.eg of 20 6 30 mm thick alloy £3idnder’ flux, Tests showed that: 1) - E
- zone of | jthermal inftuence f.nctenes uf.th an f.nc:eua '*f.n Iﬁnear: enetgy constnp(:f.ou
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+‘of the weld). ‘These variations: ste independent of thé type of
with &n fncrease in ‘etie',t'gy‘,‘:conq@x!ipti‘.éﬂ' from 260 to 5,500 calfcm

e petal sedmt {ncreases: slightly with & ecorresponding decrease
‘within the the:mat;tnﬁtu'eridg(xoﬁe’; 3} &t low energy cansumption and. |- -
t coaling cates, the weld metal ha&';Q"Eilugfgrqthed primacy f-phasr
‘formation at the boundaryi within the greins one finds fine needles = =

ﬁfﬁ;i‘:tenni.t_e.} &nt ‘fncrease {n enefgy consimption increasas the
e’ primacy P-phase, g:di;.nsfﬁttle;_th;e*q‘:-ph;a:ei tokes the: form of & ‘thin - ,;,_
ng the QOuuzgn;ttes_- of the stretched-out primacy grains; &) fa the zone | . -~

- fnfluance, n the cage of low energies 'one"obsqrvdsf'fi‘.ne-g:ai.ned
&l structures\

th :;:,'§£gn££t¢ai;c:,'j\umbgrfof:d"-phas_é,se&:ttpqs;having e .0
edte-shaped martensite ‘gtructures Increases in ‘energy consumption lead to '
ses in grain size ‘and to a certain ftacttox;agi.m:qf_'tagpcephgge-,g;_-u,ﬁg, S
The amount of d*-phase i.e-deci:e&séd,:t@za‘.;if.ﬁg to the obse:ved-decze_as'e fn hardnessi| ©
gad:9) . 2 ‘months®. agiog d1d not produce any noticeable’ ch:angee.[';l)rf.g'.' art. hast "

f @@&:&;‘»l‘e.'aueggaazigaamz miei}:_&éﬁftni_'.i'n.i‘.i,i'-.‘f‘r.au'ninafi4 ol
d 'oly'technicf_tnsef-w::)}i‘ I TR
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awsring of spacf.ff.c gravity’ whth & ginuitaneous fncrease’in -
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E Auta:adiogran .
# xone i Kh1GN1OB. gt :.eI

strihution in. an’ IG—G-B!WP& teel £nr its initial ata.te, after _

elding and afte: ;06— 360C thermal rmal treatmynt, was: investigated by & micro~
1au€at'adiagraph£c:mefhéd sing the Nb98 fsotope. : ‘Forged 24x45x60-mm steel

bars were welded with 4-mm electradu which ylelded & IKhINIEM3E - s

5mctai. . .The welded barw were cut into templets and treated thermally.' hcu C

-,ﬁndingc are: raported.t (1} The welding heat does not result in & Nb gedhtzibnﬂou

ct be ca duci\re w praclpitationfof Gr ctrbidu gtt the gtl.in boundztiut
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NZE Nb is re Yatributed between the graing and I
' Vht 1260C for over 5 ming at 1300C, over 0. 5hr; at IZGBC

ire;; at 850 (3} Witk 0,02% C content, the Nb carbides are -
é:ticali undeteetable the steel which testifles to the fact that sucka . -

on approximitely corresponds. to the tna:lnmm colubﬂity of c in th 5
Orig. art. bast 4 ﬁg\u'u md 4 tabley T : %
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ACCESSION NR: AP4017727 8/0294/63/001/003/0462/0464

AUTHORS: Petrov, V. A.; Chekhovskoy, V. Ya.; Sheyndlin, A. Ye.

TITLE:s Experimental determination of the degree of blackness of
niobium in the temperature interval 1200--2500K

'SOURCE: Teplofizika vy*sokikh temperatur, v. 1, no. 3. 1963, 462-464

TOPIC TAGS: niobium, blackness, degree of blackness, hemispheric
blackness, monochromatic blackness, integral blackness, pyrometry.

micropyrometry

ABSTRACT: Results are presented of an experimental determination
of the integral hemispheric and monochromatic (A = 0.66 x 107~ m)
degree of blackness of niobium in the temperature interval 1200--
2500°K. There are very little published data on its optical pro-
perties and particularly the degree of blackness. The measurements
were made on a specimen in the form of an electrically-heated thin-

Card 1/5
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ACCESSION NR: AP4017727

wall tube with outside diameter 9 mm, wall thickness 0.5 mm and
length 300 mm. The experimental setup, the apparatus, and the mea-
surement procedure were described elsewhere (Teplofizika vy*sokikh
temperatur v. 1, No. 1, 1963). All experiments were made in a vacu-
um 10”7 N/m2. The experimental error is estimated at $4%. In addi-
_tion, a check was made on the blackness of the tube when viewed from
the end, as is sometimes done to determine the true temperature.
The results show that the degree of blackness of a hole drilled in
" a tube is 0.89--0.90 and that to improve the results it is necessary
to use a small hole and a micropyrometer. Both the monochromatic
degree of blackness and the integral degree of blackness exhibits
a noticeable increase in degree of blackness during the initial
heating. The accuracy of the measurement of the monochromatic de-
gree of blackness is estimated at +11% at 1300K and 1+7% at 2300K.
The data are compared with those by others and the reasons for the
discrepancies discussed. Orig. art. has: 2 figures and 4 tables.
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DEMYANTSEVICH, V.P. Prinimal uchastiye PETROV, G,L,, doktor tekhn.
nauk; DUBOVA, T.N., kand. tekhn. nsuk, retsenzent; SHCHIPK.V,
M.D,, kand. tekhn. nauk, red.; LENINA, I.A., red. lzd-v-;
SPERANSKAYA, O.V., tekhn. red. ,

(Metalurgical and technological principles of arc welding|Me-

tallurgicheskie i tekhnologicheskie osnovy dugovol svarki. Mo-

skva, Mashglz, 1962. 295 p. (MIRA 16:3)
(Electric welding)
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FPETROV, Georgly L'vovich; ZEMZIN, Viktor Nikolayevich; GONSEROVSKIY,
Fedor Grigor'yevich; KUREPINA, G.N., red., izd-va; BARDINA,
A.A., tekhn. red,

(Welding of heat-resistant stainless steels) Svarka zharoproch-
nykh nerzhavelushchikh stalei. Moskva, Mashglz, 1963. 247 p.
(MIRA 16:5)
(Steel, Stainless--Welding)
(Steel, Heat--Hesistant—-Welding)
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PETROV, Geor ! . BHUK, B [ | kand, tekhn, nauk; reteenzent
TIMOFEY&EV, A.N., irnzh., retpenzent, (IEMYARTSEVICH, V ! | ksrs
tekhn. nauk, nauchnyy red.; OSVERSKAYA, A A |, red,. RPITAK ¥p,
D.M., tekhn, red.

{Inhomcgen-1ty -f the metal in welded JjointaiNe  in rodnost’ me
tails svarnykh soedinenii. Leningread, Sudcromgiz, iw-3. 0 ° -
MIKA i=.7]
{delding--Testing) (Mets:lography:
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PETHOV, G.L.; YEFIMOV, L.A,
Formation of transition layers near the interfuaipn boundzfaries
in the welding of carbon and low-elloy steels with a;.‘g_f.?m".e ‘
electrodea. Trud. LII no.216:122-129 t6l. Wit lLell
{Stoel--Welding)
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Distribution of segregating impurities in the crystallized m:tal

of welded joints, Trudy LPI no.216:23-1c1 '61. fMIR li:.l
(Welding--Testing '
(Crystallization)
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PETROV, G.L. (Leningrad); MAKAkOV, A.G. (Leningrad)
Tendency of aluminum~zinc-magnesium alloys to the formation of
hot cracks during welding. Avtom.svar, 14 no.9:24-32 S8 1‘¢i.
(MIRA 14:8)
(Aluninum-zinc-magnesium alloys—Welding)
(Welding—Defects)
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PEIHOV, G.L., kand.tekhn.nauk; KOZLOV, K,A., inszb.; BARYUHNIKGV, A,P., inzh,

Cortain motallurgical cbaracteristice in the welding ol manganeso-
aluminum steels, 3Svaria 2:9-21 159, (MIRA 14:5)
(Manganese steel—Welding) (Aluminum-manganese alloys—-Welding:
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| 2360 270K 2515 2508 173 DCes,Tolz
AUTHORS: Petrov, G.L., Makarov, A.5. (Leringrad)
TITLE:s On the terndency of asluminum-z.ins-NMaANBBL.L n...rys *° --a

formation of not oracxs d1urirg we.dirng
PERIODICAL: Avtomaticneskays svarka, r . 3, .96., 24-'z

TEXT:+ The srtiole presents date cbta:neil in exper:imern<s %h.e p.r;8e ¢f
which was tc find suitable filler metal ~cmpraitiir for .ig- 2trergsn, AL~
Zn-Mg alloys similar to tre German alloys '14.5" und
ing tendenoy of Al-Zn-Mg alloys was compared +: *::
tems which are used for welded structures. Tns simpar:a wag .arried oud :
et MVTU im. Baumana (MVTU im, Baumar) by a methcd p.qpcsed ty N.N.Pr:kncr.v
CAbetraoter's notet The method is no% deszri ei], wrere A_~Zr=¥s al.:ye

were found more prone to hot cracking tran Al-Mg. Eeferer_ s - wgda +: ir-
vestigations of N,F.Lashko and S8,V,lashk '-Avecya~ 'Rer.?; N,F..as <. and
S.V.Lashko-Avakyan, Svarivayemyye legkiye srlavy ,Welda:la Lz - a.ltys,

Sudpromgiz, 1960) who alsoc stated not cracaing *srde-.y 1n A_~Z--Vz wel_1a,
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A ...

On the tendency ....

The effect of different contents of al.-y e.emer s '

was determined on cast ring samples in <rill mclds, an

ified in welding. The resulte of thesa axper:me-%t: s 23

5, 6y T« The following conclusions are drawr: 1) Higr-strancs:

alloys have a considerable tendency tc h:% ~rac«s :n 3

This tendenoy ipgreas 8 vhen ‘re Mg ccrtent increasas irn

content below ;lﬁtﬁ o The craszk resistanze tazomes s.ff.-.ar* 5 rogn
when the Mg oon%ent exceeds 2.5 - 3% at Zn ocontent of doc=to%y 1) Tre
effect of up to 0.6% Mn and up to C.4% °r is ineignifi-ar%. T-c Fa. S:

oontent ratio must be higher than 1, ani the contert ~f Fe ar3i S1i mus~ oe
relatively lowy (4) Additions of Ti an: Zr raice *re .-a:k re-.s°ar @
considerably. The effect of 2r is suffi-ient.y hnigh wrern an..>  .5% 13 in-

cluded. Ti ocontent below 0.3% did not «_imi.a*s r-
metal produced by the argon-aro procees; .5) Suff:
properties were obtained in multilayer depcsice pz:4::9% ry s » -:.ng.matle
electrode in the argon-ars rrocess wi%tr. f:iller ma%al ~_.r*a. ‘-, ac .* el T
Z2n, 3% 4g end 0.5% 2Zr. Trere are J figu.res, . %4tis an! © refarercas; £
Soviet and 1 non-Soviet bloc,

SUBMITTED: September z1, 1960
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PETRUV, G.L., kand.teknn.pauk; SMOLKIN, 5.5h., inzh.

Helation between thickneass tolerances and t he relative welant
of electrode coatings. Svar.prolzv. no.9:32-35 8 160,
(MIRA 13:8)
1. Leningradskiy politekhnicheskiy institut im. M.I.Ealinina.
(%lectrodes)
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KOZ10V, R.A.(Leningrad); PRTROV, G.L. (Leningrad)

Some probleme involved in valding with use of austenitic

manganese-alumimum electrodes. Avtom.evar. 13 1no.7:33-42

J1 60, (MIBA 13:7)
(Blectric welding)
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3/125/6C/000/007 'C03/01C
/8.7200 A161/A029
AUTHORS: Kozlov, R.A.; Petrov, G.L. {Leningrad)
TITLE: Some Aspects of Weldiné\WIth Austenitic Manganese-Aluminum Electrodes
PERIODICAL: Avtomaticheskaya svarka, 196¢, No. 7, pp. 33 - 42
TEXT: Austenitic steel electrodes alloyed by manganese are since long be-

ing used in the USSR and abroad. The experiments described in the article were
undertaken to study the processes of recovery of silicon and carbon from oxides
in welding with electrodes contalning a considerable quantity of aluminum. As
the ferrite content determines in a high degree the resistance of austenitic-fer-
ritic steel structure agalnst hot cracking, the ferrite content was kept on a
constant level. It was stated that to prevent hot cracking in steel with high
carbon content (0.68%), the alpha-phase content has to be raised to 4.7%. A
higher alpha content leads to abrupt drop of plasticity and cold cracking. The !
effect of summary content of aluminum and silicon on the alpha-phase content in
weid metal at 19 - 21% Mn content is illustrated in simplified form in a diagram
(Fig. 8). It can be seen that the austenitizing effect of carbon in Mn-Al metal
1s less strong than in Ni-Cr metal. To reduce the tendency to hot cracks weld

Card 1/3
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Some Aspects of Welding With Austenitic Manganese-Aluminum Electrodes

metal must have 0.5% of the alpha phase, and to prevent too high loss of plastic-
ity and twoughness the upper limit of the alpha phase content must also be limit-
ed. This upper limit 1s at 3 - 4% for steel with high carbon content and € - 7%
for low-carbon steei. A new electrode grade has been developed, called I -48m, 18
(EA-48m/18), the composition of which {s not specified. As the industry cannot
produce welding wire with component contents within narrow limits, the coating
must be adjusted accordingly to the wire. The following summary conclusions were
made: 1) the quantity of silicon and carbon reduced in weld metal depends in di-
rect proportion on the quantity of dry residue of water glass and marble in coat-
ing; 2) increasing carbon content in weld metal at constant alpha-phase content
raises the strength but reduces plasticity eand 4ioughness and hence raises the
tendency to hot cracking (pure austenitic weld metal with low carbon content :s
sufficiently resistant to hot cracks); 3) ralsing alpha-phase content In austen-
ito-ferritic metal lessens hot cracking, but higher alpha-phase content may cause
cold cracks; 4) manganese-aluminum electrodes produce weld metal with aluminum,
silicon and carbon content within comparatively narrow limits, and therefore the
coating composition must be different for a di fferent composition of wire. There

Card 2/3
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Some Aspects of Welding With Austenitic Manganese-Aluminum Electrodes
are 8 graphs and 9 references: & Soviet and | German. (/;/

SUBMITTED: January 11, 1960
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LASHKQ, Hikolay Pedorovich; LASHKO-AVAKYAN, Sof'ya Vasil'yevna; PETROV,
3.L., nouchnyy red,; KAZARQV, Yu.S5., read,; TSAL, B.K., telchn.red.

[Weldabls light alloys] Svariveemye legkie splavy. Leningrad,
Gos.soiuznos izd-vo sudostroit.promyshl., 1960. 439 P.
(MIRA 1)}:7)
(Light metalas--Welding)
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Translation from: Referativnyy»Zhurnal, Elektrotekhnika, 1957,
Nr 1, p. 204 (U33R)

AUTHOR: Petrov, G.M.

TITLE: Linear Electroni: Analog Computers Manufactured by the
Plants of *-e Mi~%ztry of Machine-and-Instrument Butlding
and the Experience of their Operation (Lineynyye elektron -
nyye modell, vypuskayemyye zavodami Minlsterstva masr’rg

stroyeniya 1 priborostroyeniya 1 opyt ikh ekspluata‘*eiy)

PERIODICAL: Tr..-go Vses, suvsh:haniya po teoril avtomat. reg . olvarlya
Moscow - Leringrad, 1y5%, 3, PP-39-46, Vystop.e-L 73,
pp. 70-71

ABSTRACT : The arti-le descorthes gepfs) d-o computers AITT-x Ty,
and MT T-., - o<y 8ystems of simple differe-*+ 3! ©Q.3-
tions wi-r ‘~nsca- - gn4 varlable coefflzlents - 3 -a~.rgl

Card 1/4 and a transf rmat - _m2-d924 e are solved. The ThmIocning
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Linear Electronic Analosg Computers (Cont.)

Card 2/4

blocks cf these analyzers which perform integrati-n,
summation, ampil~i:ation and change of sign, perform

these mathenati-al operations with an accuracy of + .- tc 0.5
per cent. The varZable coefficlents are introd. =d *n *he
form of step-curves with the help of hundred tap vcl'age
dividers and step-swit:hes. The computation 1s repe-.-lve.
The operating scale of voltages representing variatle magni-
tudes is equal + 100 v. The ATT T-4 matrix-type aralyzer
computes systems of differential equations up to tke 6-th
order with 25 corstant and 25 variable coeffi:lents; the
duration of <omputing processes is up to 150 sec.; spera-
tional ampliflers are bullt on the basis of 3-s%tage d-¢
amplifier Y JT T-4 with a 40,000 forward galn with a

150 to 200-> transmissi>n band in the presence of a nega-
tive feedback, ampliriers drift reduced to the input, equal
to 2 to 3 mv for 10 miln.; the variable coefficlents given

in terms of time functions, may be introduced by steps of
0.1; 0.15; U.5; 0.T5; 1 and 1.5 8eo.; the accuracy of
setting up the permanent coefflcients 1is up to 3 places.
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112-1-1334
Linear Electronic Analog Computers (Cont.)

The UTT T-5 computer 1s a structural type machine and
differs from the AT T-4 by the design of the solving
units, the setting up of the problem, smaller dimensions
and price; 1t can compute systems up to the 9-th order
with 18 variatle and 18 constant coefficlents. Tre

M T T-9 computer 1s a structural type machine contsining
48 operational units (of which 16 are integrating); 48
units of constant coefficlents; 48 units of varlable
coefficlents; computes systems up to the 16-th order;
duration of she investigated processes 18 up to 400 sez,
1t has an aitomatic zero stabilizatlon of the opera”lonal

amplifiers; <h= given graphs of varlable coefficlents may
be apprcoximated by step curves having different laying
out 8pac’irge zlong the time axis. It 1s indicated thLat

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001240420016-1"



"APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001240420016-1

AL Nerninear W
tererce o Mothody

lrstrurernt Byllting. 0

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001240420016-1"



' N )y h X
e e R bk S T LT S

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001240420016-1"



"APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001240420016-1

AUTHORS:

TITLE:

PERIODICAL:

ABSTRA'T:

Card 1/2

be’.ri/.}/)_k‘.., oI e . cenls

On the Construction of an "Operation Amplifier” with
Semiconductor Element- (0 postroyenii operatsionno,o
usilitelya na poluprovadnikovykn elementakh)

Priborostroyeniye, 1958, Nr 3, Ppp. 4-8 (USSR)

The operatinn anplifiers are tue mair, elements of aciler:
electric nmodel-apparatus and they provide considerable
simplification and improvement when applying seaiconduct.r
elements.

These amplifiers according to their structure are elec'r .cC
regulators with a high amplifying coefficient, which als.
include a negative regenerative coupling. At present there
are two possibilities to accomplish the negative regenerat.ve
coupling without electron-beam tubes: the first one by uel:r,

a voltage amplifier which has a highly fesistive inlet an!

a low-resistance outlet witlh a comnon ground bar. The secord
possibility requires a current amplifier with a low-resistasnce
inlet and a highly resistive outlet.
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On the Construction of an "Operation Amplifier" With
Semiconductor Elements

AVAILABLE:

Both types of amplifiers are capable of operation.

A further suggestion for an operation amplifier without
tubes, a combination of an alternating current amplifier witl.
a direct current amplifier of the type M M is discussed ir
detail. 15 such amplifiers were constructed and investigated
by experiment. It has to be mentioned especially that the
amplifiers operate constantly up to +40°C.

For the soluticn of practical probleams 6 integrating and

6 "summing up" "operation amplifiers" were connected accord:n,
to a given scheme, which makes it evident that an electr:c
model-apparatue can be constructed by using semiconductor
amplifiers. There are 12 figures, 2 tables.

Library of Congress

1. Ampiifiers--Lonstruction J Semiconductors--Ap;.i-ati
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PETROV, G.M.; POPOV, V.A.

Designing operational semiconductor amplifiers. Pribcrostroenie
no.1:8-12 Mr '58, (MIRA 11:4)
(Blectric current rectifiers)
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AUTHORS Dyatlov L. 1. e
Tl UE Lnerational Awpiifiers?

TITLE 31ng -pwrat t

Jesistancre ~f Measur.rng ~.1 .

L)

Tzmerite. ‘nays TEANNIAA

N rC - v roa5eses
yrder to av.ii lnal rars  fre circult mu3dt [T85es

"y

i
- e lapats e !
ot ~h* ~r s - ne followong expLanataind. o0
~gi.ed matching 71 4 LSS A
~ RV v

= I T

transfer creff yent 20 7 o+ .

a7 least megohms and a .0® zeru jrift of below
~ircula were made for the purpraes mentioned. In fals
that the matching c_r-ui’ Moy 9. te La.lt oap
ventiana. nperatinnal amplifiers fur‘dn‘. whL oo
witn positive feedback. The printipt: ma:t;:ig . ; LA e
(Firg. iy 1ts fundamenta: #juttions are wr.tten duﬂn'fnur .:“t.og
analyzed. The dependence af tne input resistance ~f tre c.rtul n

F,g. 2. Tne

o] . Yo s spowr, r
values AK, for K. = and R, = Z.% megohm 15 shown n
4

o R A

i it ] . the nrer
pundence ~f the acanlute amplifier errcr an he
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Using Operational Amplifiers for Increasing 8/115/60/000/010/016/028
the Input Resistance of Measuring Circuits B021/B058

Text to Fig. 11 Y1 and Y2 - operational d.c. amplifier

- feed-back resistors

- e.n.f, of the drift

R1_5
e e
ap'y “ap?

y 1 - grid current amplifier
c, ¢y

- feed voltage

T
e ——— = g 4 o

U@x

01 - exit voltage

Ré, - resistor
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The ﬁﬂ:}ﬁf%lectronic nonlinear analog computer (Elektronnays nelineynaya analogovuyu:
vychislitel'nays mashina Mii-14) Moscow, Izd-vo "Mashinostroyeniye 1965. 232

p. illus., biblio. 3300 copies printed. :

|

TOPIC TAGS: analog computer, analog computer system, computer control system, com-
puter component /MN-14 analog computer

. T

PURPOSE AND COVERAGE: This book is intended for engineers, technicians, and scientistp
concerned with the problems of development and practical cpplication of analog
computers. It may also be ugeful to students In this field at schools of higher
education. The MH-1l nonlinear electronic analog computer, developed at the
Scientific Research Institute of Computer Machine Building, io deocribed. Tt in
used Lo model dynamic systems described by common nonllnear di frerential equations
up to the 30th order with a large number of nonlinear relationships. The Mi-1b
computer may also be used to solve engineering construction problems as well as
for scientific investigations in various fields of the national economy. The I
principles of the computer's design and its circuit characteristics are discussed.
Basic units and structural assemblies are described and the methods used in the
preparation of the problems solved by the computer are covered. Congiderable at- | _
tention is paid to the problems of increasing “he computer's practical application

by mcans of introduction of additional equipment into its system. The names of —_
Card 1/2 UDC: 631.142.33
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Ushakov V. B., Doctor of Technical Sciences, and G. M. Petrov are ligted as the
leaders. .

TABLE OF CONTENTS [abridged]:

Introduction -- 3

Ch. I. Basic Units of the Computer -- 18

Ch. 1I. D-c Amplifiers and Power Supply Sources for the Computer -- 61

Ch. III. Computer Control and Adjustment Bystem -- 8l
Ch. IV. Equipment Increasing; Computer Potentialities -- 108

Ch. V. Structural Characteristics of the Computer and its Basic Components -- 15h

Ch. VI. Solution of Problems by Means of the Computer and its Operation — 165
Ch. VIII. Possibilities of Further Computer Development -~ 219

Bibliography -- 23b
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'and parametric amplifiers were used: 2
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each channel. . The reflected - v
£ the motion of Venus .~ '

gnal, spectrun of the .\l
Frequency manfpulation .|

Signel enalysi ,
dwidth of 1.2 cps for

neasurements:of the ‘radfal velocity o
, basis of the Doppler shift-of the el
relation to the: radtatfon: frequency.

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001240420016-1"



"APPROV
' ED 0 ELEAS 07/19/2001 CIA-RDP86 00513R001240420016 1

} re
a wﬂ: “the: radistins signal shaped a8 two alternating telegraphic pulse P
e sncies Giffering either by 62.5 or by :2000 cps . (K€ each‘_;'.,.
“transmisstons vere L. 096 sec. |
measurements of the dfgtance to} .
: linear frequency md.ule.*iou. The results of the ;_":. B
sﬁence to Venus and of: the radial velocity of its. motion z IR R
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“of signals reflected from Venus - dependi !
. The following conc clusions are. dravn: 1) The. width of the . '~ :

f the: reflected signel caused by the rotation of Venus does not
!'.2) THe Venusian. reflection’ factor: averages 19%. 3).The energy
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AKULINICHRY, 1.T.; BABSKIY, Ye.B.: 2L SHTEYN, 0.0.; PETHOV, 0.M.: SKACHKDYVA, Al
grEY, N.1.; USHAKOV, V.3. '

7lectronic mndeling of the slectricactivity of the heart.
I no,3:358-360 159,

3infizikn,
(MIRA 12:7)

1.

Mnuchno-isaledovntel'skiy institut schetnogo mashinostroyeniya,
I1st itut gradnoy rhirurg il AMN SSSR, Moskva

{ Institut normalfnoy {
-atolosicheskoy fizinlogii AMN SSSR, Moskva,
(?LECT'?OCARDIOGHAPHY.

alectronic mndel of alactric activity of heart {Rus ))
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AKULINICHEV, i.T.; BABSKIY, Ye B.; GEL SHTEYN G.G.; LAl KIN N.B
MOSKALENKO, G.V.; PETROV, G.M.j USHAKOV V.B.

Cardiecyalograp~y, =iofiziks 4 Do. w:a50-470 5%, (VMIRE lai4

1. Nauchno-issledovatel'skiy :nstitut schetnogo mashinostroyeniya,
Institut grudncy Khirurgii AMN SUSR 1 Institut normal noy i
patologicheskey fiziologll AMH Su8R Moskva.

(B LECT.OCARL L CGhAL BY Y
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AXKULINICHEV, 1,T.; BABSKIY, Ye.B., GLL'SPTLYN G.G.; PETBOV, G.M.;
N.I.; USHAECV, V. B

SKACHKOVA, A.l.; UTEY,

Reproduction of the electrocardiogram by an electronic mode. system.
Biofizika 4 no.5:589-594 '59. (MIRA 14:6)

1. Iz otdela elektromodelirovani!ya Nauchno-is:sledovatel'skogo

instituta schetnogo mashinostroyeniya, Instituta grudnoy khirurgii

AMN S5SR i laboratorii klinicheskoy fiziologi! Instituta normal'noy

1 patologicheskoy fizlologii AMN SSSR, Moskva.
(RLECTHOCARDIOG.APHY)

'
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BABSKIY, Ye.B.; KARPMAN, V.L.; Pr7hOV, G,M.; SK CHECVA, AL,

Use of an slectronic differentiating unit in physioclorical researc:.
Biofizika 4 no, 6:743=749 '59, IMIFS latd

l, Institut normal'noy i patclogic..eszoy fizlologii ikademii

meditasinskikh nauk 5SSR, Moskva,
(ELECTRCNIC APPARATLS AHL Aki LIAKCES) (PHEYSICLUGY— . . Lop
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PETROV, u.M.

Salacting ata g8 f~r datarmining the aziouth of a trarsit
Izv,GA0 21 no.2:71-7%

(MIRA 13:4)
(Aptronomy, Spharical and practical)

{instrumant of tha tine sarvics.
'53.,
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PETHOV, G.M.

Catalog nf right aecensions of 101 stars withdeclinaticns from
750¢q 90° for the equinox 1950.0, Ilazv,BAC 21 no.2:77-93
58, (MIRs 1714)

(5tars--Catalogs)
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KOTEL'NIKOV, V.A.; APRAKSIN, L.V.; VOYTOV, V,0.; GOLUBTSOV, M.G.;
DUBROVIN, V.M.; ZAYTSEV, N.M.; KORENEERG, Ye.B.; MINASHIN, V.i.;
MOROZOV, V.A.; NIKITSKIY, H.I.; PETROV, 5.H.; HZHIGA, (..
SHAKHOVSKOY, A.M,

Radar system used in the Venus probe of 196l1. Radiotekh,
i elektron, 7 no,11:1851-1859 N '62, (MIRA 15:11)

1. Institut radiotekhniki i elektroniki AN SS5R.
(Radar)
(Venus probes)
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KOTEL'NIKOV, V.A.; DUBROVIN, V.M.; MOROZOV, V.A.; PETROV, G.M.;
RZHIGA 0.M.; TRUHOVA Z. G., SHAKBOVSKOY AM,

Results of Venus radar probes conducted in 1961, Radiotekh,
‘1 elektron, 7 no,11:1860-1872 N '&2, (MIRA 15:11)

1. Institut radiotekhniki i elektroniki AN SSSR.
(Vemus probes)
(Radar)
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BROVENKC, V.Ya.; VALINIYA, ©.&,

Right ascenzi n3 .7 e -
major planets fr-m *re
ir 1960, Izv,GA7 .4

Loar ~rater Moasti-p A ar:
“re Niknlaev Observas ry
(MIRA 3.0
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KOTEL'NIKOV, V.A., akademik; DUBROVIN, V,M.; KISLIK, M.D.; KCRENBERG, Ye.B.;
MINASHIN, V.P,; MCROZOV, V.A.; NIKITSKIY, N.I.; PETROV, G.M.;
RZHIGA, O.N.; SHAKHOVSKOY, A.M.

Radar observation of Venus, Dokl.AN SSSR 145 no.5:1035-1038
162, (MIRA 15:8)

1. Institut radiotekhniki 1 elektroniki AN SSSR.
(Radio astronomy) (Venus (Planet))
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